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INTRODUCTION.
(x—.),BLEACHmG may be defned; the aft of
L whifening linen and cotton cloths, yarns,
&c. 1t is a procefs of confiderable importauce to
manufacturers, and jn which fome very valuable
improvenients have’been lately introduced. “The
practice of wetting cloths on the field is not now
follo-ved 5 and ghe uTe of fulphdric acid (oil'of vi-
triol) for foughng, in" piace of butter-milk and
bran, s now dniverfal,” oo

(2.) We fhall firlt deferibe the metheods, which,
with fomg few variations, were formerly praétifed:
and, affer taking notice of the chemical improve:
anentgof the old method, give an account of the
neawProcefsy for which we are chiefly indebted to
the French chemifts, and particularly to M, Bex-
THOLLET.

PART L
_ Or T4 OLD METHOD of BLEACHING.
Sec¢T. I Of BLEACHING in GENERAL.

(34 T'uE procefs of bleaching is for the moft
‘part conduéted in the following manner; by thofe
bleachers who have not availed themfelves of the
late difcoveries. . )
(4.).-As foon as the cloth, which is intended to

be bleached; hag been forted into parcels of an .

€qual finenefy, each parcel is latched, linked,
.and then fteeped. I.STEEPING is the firft opera~
Hon which the cloth undergoes, and is thus per-
formed : the cloths are folded up diftin&ly, and
“haid m a large wooden veflel; into which is thrown,
bléed-warm, a fuflicient quantity of water, or e~
‘quakparts of water and ley, which has been ufed
-to white cloth only, or water with rye-meal or
brau miged with it, till the whole is thoroughly
wet, and the liquor rifes over all. A cover of
wood is then laid over the cloth, 'and fecured with
a poft between the boards and the joifting, to pre-

vent the cloth from rifing, dfiring the fermenta-

tion.which eafues. . :
{57} About {ix hours after the cloth has been
fteeped in warm watgr, and about yeive in cold,
-bubbles of air arife;"a pellicle is fosmed on the
Vor.IV. Parr 1 i :

furface of the liquor, and the cloth fwells when i!
is not prefied down, ‘This effeé@ continues from
16 to 48 hours, according to the warmth of the
weather ; about which time the pellicle or fcum
begins to.fall to the bottony.” But before this pre«
cipitation happens, the cloth muft be taken out,
and the proper time for taking it out is whefl no
more air-bubbles arife. The cloth muft now be
well rinfed, difpofed regularly by the felvage, and
wathed in the put-mill to carry off the leofe duft.
After this it is to be fpread on the field to dry;
and when thoroughly dried, it is then ready for
bucking. T ) T
{6.) 11, The 2d operation, BucriNg, or the
application of falts, is thus performed : The firfty
or mother ley, is made in a copper, which we fhall
fuppofe, when full, holds 680 gallous ot water. The
copyper is filled three fourths full of water, which
is brought to boil: juft when it begins, .the follow-
ing probortion of afhes is put into it, viz. 3olb‘,(~)£"
blue, and as much white pearl athes; 2vo Iy 6f
Marcoft afhes (or, if thefe cannot be-get, aliéut
soolly of Cathub)s 3001b. of Mufcovy, or blanch
athes: the three laft ought to be well pounded.
{7.) This liquor is allowed to boil for a quarter ~
of an hour, ftirring the athes from the bottom ves

. ry often; after which the fire is taken away. The

liquor muft ftand till it has fettled, which takes at
leaft fix hours,-and then it is fit for the opération.

(8.) Out of the fitR, or mother ley; the fecond,
or that ufed in bucking, is made in this manner.
Into another copper, holding 160 gallons, are put
150 gallons of water, 2 1b. of foft foap, and 8 gal-
lons of mother ley; or, for cheapnefs, in place of
the foap, when they have ley which has be¢n ufed
to white liven, called awbite linen loy, they take ¢4
gallons of it, leaving out an equal quantity of waw
ter. 'This is called Bucxing LEvY.

(9.) The linens, after being taken up fromr the
field to dry, are fet in the war or cave in rows,
endwife, that they may be equally wetted by the
dey; which, made bloodswarm, is now thrown on
them, and-the cloth is afterwards troddent down
by'a man with wooden thoes. Each row under« -
goes the fame operation, until the.veffel is full, or
all the cloth in it. At firlt the ley is put on milke
watm, and, after ffanding a little time on the cloth,
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it is again let off by a cock into the bucking-cop-
per, heated to a greater degree, and then put on
the cloth again. This courfe is repeated for 6 or
7 hours, and the degree of heat gradually increa-
fad, till, at the lalt turn or two, it is thrown on
boiling hot. The cloth remains after this 3 or 4
hours in the ley; after which the ley is let off,
thrown away, or ufed in the firft buckings, and
the cloth undergoes another kind of procefs..

(r0.) III. Thecloth is carried out, generglly ears
1y in the meorning; fpread on the grafs, pinned

down, expofed to the fun and air, and water-
ed for the firit fix hours, {o often, that it mever
is allowed to dry, Afterwards it is aliowed to lie
till dry fpots appear before it is watered. After
7 at night it gets no more water, unlefs it be a ve-
¥y drying night. Next day, in the morping and
forenoons it is watered twice or thrice if the day
be very dry; but it the weather be not drying, it
gots no water; after which it is taken up dry if
the green be clean; if not, it is rinfed, mill-wath=
ed, and laid out to dry again, te become fit for
bucking. '

{(11.) This alternate courfe of bucking and wa«
tering is performed for the moft part from 6 to
7 times, or more, before the linen is fit for four-
ing ; gradually increafing the firength of the ley
from' the firt to the middle bucking, and from
that gradually decreafing it till the fouring begins.
‘The leys in the middle backings are generally a-
bout a third fironger than the firft and laft.

(12.) IV. The 4th operation is SOURING, or the
application of acids to cloth. It is'not eafy to fay
when' this operaticn fhould commence, as it de-
pends moftly on the.experience of the bleacher.
When the cloth has an equal colour, and is moft-
1y freed from the outer bark of the lint, it is
though fit for fouring ; which is performed in the
following manner.

(13.) Into a large vat is poured fuch a euantity
of butter-milk, or four milk, as will fuficiently
wet the firtt row of cloth; which is tied up inloofe
folds, and prefled down by two or three men bare-
footed. If the milk be thick, abotit an eighth of
water is added to ity if thin, no water. Sours
made with bran, or rye-meal and water, are often
ufed inftead of milk
the firft row of cloth a quantity of milk and water
is thrown, to be imbibed by the fecond; and fo
it is continued till the linen to be foured is fuffi-
ciently wet, and the liquor rifes over the whole.
. ‘T'he cloth is then kept down by covers filled with
lioles, and fecured with a poft fixed to the joift,
that it may not rife.

(14.) Some hours after the cloth has been in the
{our, air-bubbles arife, 2 white feuwm is formed on
the {urface, and an inteftine motion goes onin the
liguor. In warm weather it appears fooner, is
fironger, and ends fooner, than in cold weather.
Jult before this fermentation, which lafts 5 or 6
days, is finifhed, {at which time the fcum falls
down,) the cloth thould be taken ouit, rinfed, mill-

wathed, and delivered to the women to be wath-:

ed in foup fuds. :

{r5.) V. The sth operation is WasHING with
fctp and water. 1t is performed by two wotnen,
each placed oppolfite at a tub, made of very thick
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and ufed milk-warm. Over
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ftaves, fo that the edges, which flope inwards, are’
about 3 inches in thicknefs.” A fmall vetiel full of
warm water is placed in each tub. The cloth is
folded fo that the felvage may be firft rubbed with
foap and warm water lengthwife, till it is fuffi-
ciently impregnated with it. In this manner all
the parcel is rubbed with foap, and afterwards
carried to be bucked.

(16.) The ley now ufed has no foap in it, ex-
cept what it gets from the clothy and is equal in
ftrength to the ftrongelt formerly ufed, or rather
fironger, becaufe the cloth is now put in wet.
From the former operation thefe leys are gradual-
ly made fironger, tili the cloth feems of an upi«
form white. After this the ley is mere fpecdily
weakened than it was increafed; fo that the laft
which the cloth gets is weaker than any it got be~
fore. But the management of fours is different 3

for they are ufed ftrongeft at firff, and decreafed

fo in firength, that the jalt four, confidering the
cloth is then always taken up weot, may be rec~
koned to contain three fourths of water.

{17.) The cloth, after bucking, goes to the wa~
tering, .as formerly 3 then it retuwrns to the four,
milling, wafhing, bucking, and watering again.
Thefc operations fucceed one ancther aiternately
till the cloth is whitened; at, which time it is.
blued, fiarched, and dried. This is the method
ufed in the whitening FinNE cloths. |

(18.) ‘The following is the method ufed in the
whitening of coaast cloths, Having forted the
cloths according to their quaiity, they are fleeped
in the fume manner as the fine, rinfed, waled in
the mill, and dried before Loiiing. In this procefs
boiling fupphies the piace of bucking, as it takes.
lefs time, and confequently is cheapeft. .

{¥9.) it is thus performed: 200ib. of Cathub.
athes, 1osib. of white Mufcovy, and 30lb. of pearl
afhes, boiled in seco galisns of water for a quarter’
of an hour, make the mother or firlt lev. The
cloth boiler is then to be filled twro thirds full with
water and mother ley, about o parts of the fors
mer to one of the lattery fo that the ley ufed for
boiling the coarfe cloth is about cne third weaker
than that ufed in bucking the iine. Such a quan-
tity of cloth is put into the foregoing quantity of
ley, when cold, as can be well covered by it. The
ley is brought gradually to the boil, and kept boil-
‘ing for two hours; the cloth being fixed.down all
the time, that it may not rife abeve the liquof.
TFhe cloth is then taken out, {pread on the heldy
and watered, like the fine cloth.

{20.) As this boiling does not exhauft the falty
of the ley, the fame liquer is continued to be ufed
all that day, adding, at each boiling, fo much of
the mother ley as will bring it to the fame ftrength
as at firf. The ley by boiling lofes in quantity
fomewhat betwixt a 3d and a 4th and it is fup-
pofed, that in ftrength it lofes about a half, be-
caufe, in practice, it is found that adding to it
half its former ftrerigth in frefh ley, has the fame
effe® on cloth. Therefore fome frefh ley, con-
taining a 4th part of the water, and the half of the
ftrength of the fArft ley, makes the 2d boiler equal
in firength to the firfk. To the 3d boiler they add
fomewhat mgre than the former proportion, and

go on ftill icreafing gradually to the sth and sth,
) which
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~which is as much as can be dore in a day. The
Boiler is then cleaned,™and. next day they begin
with freth ley. ' :

" (ar.) Thefe additioms of frefh ley ought always
0 be made by the mafter bleacher, as it requires
judgment to bring fuccseding leys to the fame
firength asthe firlt. When the cloth comes to get
the fecond beiling, the ley fhould be ftronger by
about a zcth part, and the deficiencies made .up

in'the fame proporticn. For 6 or 4 beilings, or

fewer, if the cloth be thin, the ley is increafed in
this way, and then gradually diminithed till the
cloth is fit for fouring. :
““{22.) The whiteft cloth ought always to be boil-
#d firt; that it may not be hurt by what goes be-
fore. In this procefs, if the cloth cannot be got
dry for boiling, bufinefs does not ftop as in the
fine; for after the coarfe has been drained, on racks
made for that purpofe, it is boiled, making the
Iey frong in proportion to the water in the cloth,
#+{23.) The common method of fouring linen is,
£0 mix fome warm water and branin the vat ; then
pat-alayer of cloth ; than more bran, ,water, and
<loth; and o on, till the cave is full.  The whole
istrampled with ¢ien’s feet, and fixed as in the
former procefs. A thoufand yards of cloth, yard-
wide, require betwixt 4 and 6 pecksof bran, The
cloth generally lies about 3 nights and two days
in the four. Others prepare their four 24 hours
before, by mixing the bran with warm waterin a
feparate veffel ; and before pouring it on the cloth,
they dilute it with a fufficient quantity of water.’
_ (24.) After the cloth is taken from the four, it
ought to be well wathed and rinfed again. It is
given to men to be well foaped on a table, dnd
afterwards rubbed betwixt the rubbing-boards.
‘Wihient it eomes from them, it fhould be well mill-
ed, and warm water poured on it all the time, “if
-convenience will allow of it. Two or three of
thefe rubbings are fufficient, and the cloth feldom
Tequires more. After the fouring begins, the ley
Fe-diminithed in ftrength by degrees; and 3 boil-
Iags after that are commonly fufficient to finith
the work. .
*"{25.) VL. The'laft operation is to ftarch, blie,
‘dry, and bittle it, in a machine made for that pui-
{mfe, which fupplies the place of a calender, and
s preferred by many. -This method of bleaching
‘coarfe cloths Js that pra®ifed in Ireland for both
fine and coarfe. The only material difference is,
‘that there the bleachers ufe feldom other athes but
kelp or cathub, A ley is drawn from the former
‘by cold water, which diffolves the falts, ard not
Wefiilphureous pirticles of the kelp-athes. This
Teyds ufed tiil the cloth is half whitened, and then
they Tay afide the kelp ley for one made of cathub-

. £a6:) Agreeably tothe preceding account, bleach-
ing is naturally divided into, 1. Steeping and mill-
ing : 2. Bucking and boiling 1 3. Alternate water-
ing and drying: 4. Sewring: 5. Rubbing with
foap and warm water: and, 6. Starching and blue-
ng. We fhall treat of thefe different partsin their
pfder, more particularly.

"SEcT. II.] QFSTEEPING and MirLing,

‘(27.) Liney, in the different changes which it
undergoes, before it arrives at the ftate of what is
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called Green linen, contradls a great degree of foul-
nefs. ‘This is'chiefly communicated to it by the
matters ufed in the drefling, which fhould be ef-
feCtually cleared off. e

(28.) The firft thing, therefore, that is te he
done in bleaching, is to take off all the filth that
is foreign to the flax, and might, in “unfkilful
hands, be fixed in the cloth. This is the obje®
of fteeping; and to accomplifh this end, the cloth
is laid in a blood-warm water. A fmaller degree
of heat than that would not diffolve the drefling
fofoon; and a_greater might coagulate and fix,
in the body of the linen, thofe particles which
fhould be carried off. In a few heurs the drefling
made ufe of in weaving is diffolvéd, and mixed
with the water; and as it had acquired fome de-
gree-of acidity before application, it becomes a
fpecies of ferment. o »
~ (29.) Each ferment promotes its own particular
fpecies "of inteftine motion; the putrid ferment
fets in motion the putrefallive fermentation ;-the
vinous ferment gives rife to the vinous fermenta-
tion; and the acid férment to the acetous fer-
mentation. ‘'That there is a real fermentation go-
ing on in fteeping is evident from the air bubbles
which arife, from the fcum which gathers on the
{urface, and from the inteftine motion of thewhole
liquor. ‘That it muft be the aceteusfermentation,
appears from this, that the vegetable particles, al-
ready foured, muft firft undergo this procefs.  The
confequence of this operation on the whole is,
that the cloth comes out freed in a great meafure
from its faperficial dirt, and more piiant and foft
than it was before., :

30.) When this inteftine motion is pretty much

abated, and before the fcum fubfides, bleachers
take out their cloth., The fcum, when no more
air-bubbles rife to {upport it, feparates-and fallg
down; and would again dommunicate to thecloth
great part of the filth. But a longer ftay would
be attended with a much greater difadvantage.
The putrid follows clofe upon the acetous fermen-
tation; when the latter ends, the former begins,
and were this to take plage in any confiderable
degree, it would reader the cloth black and ten-.
det; fo that this thould be carefully prevented.

(31.) On thefe principles, the firft queftion to
be conficered, is, What is the moft proper liquor
for fteeping cloth? The bleachers ufe plain water;
white linen ley and water, equal parts; and rye.
meal or bran mixed with water; but they always
make ufe of ley when they have it. :

(32.) After fteeping, the cloth is carried to the
putftock mill, to be freed of allits loofe foulnefies.
‘There can be nothing contrived to anfiver the pur.
pofe fo effetually as this mill. Its motion is eafy,
regular, and fafe. While it prefles gently, it turns
the cloth; which is continually wathed with a
fiream of water. Care mnft be taken, however,
that.no water be detained in the folds of the linen,
otherwife that part may be injured.

Sect. Iil.  Of Bucking and Boiving.

(33.) THE {ubje of this fe@ion is the moft im-
portant part of the whole procefs, and deferves
a very nice examination. Tts defign is to loofen,
and carry off, by the help of alkaline lixivia, that
particular fubftance in cloth, which is the caufe
i Az of
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of its browa colour. Al alhes ufed in ley, pearl
athes excepted, ought to be well poundedy be-
fore they.are put into the copper; for the mar-
coft aiid cathub are yery hard, and with fome dif-
ficulty yield their falt.  As thefe two laft contain
a very confiderable proportion of a matter, which
willin fome degree tinge white cloth; and as this is
difiolved much more by boiling than by the infe-
¥ior degrees of heat, while the falis may be as
well extracted by the latter; the watér thould ne-
ver be brought to boil, and fhould be continued
for fome time longer under that 'degree of heat.
The pearl athes {hould never be put in till near the
end, as they are very foluble in water. If thefe
falts were always of an cqual firength, the fame
quantities would always make a ley equally firong ;.
but they are not.  Salts of the fame name differ
.very much from each other. T '

(34.) The Mufcovy afhes become weaker every
day, as every bleacher muft have obferved, till at
laft-they turn quite effete. A decodion from them
when new, muft differ very much from one when
they have been lang kept. Hence a neceflity of
{ome exact criterion to difcover when leys are of
an equal firength. The tafte cannot ferve, as thaf
18 fo-variable, cannot be defcribed to another, apd
is blunted by repeated trials. The proof-ball will
ferve the purpofe of the bleachfied fufficientiy;
and, by difcovering the fpecific gravitys will how
the quantity of alkaline falts diffolved. But it
cannat fhow the dangerous qualities of thefe faits ;
for the lefs caufti¢ and lefs heavy this liquor is,

the more dangerous and corrofive it may be for,

the cloth. The third ley, which they draw from
thefe materials by an infufion of cold water, in
which tiie talte of lime is difcoverable, appears
plainly te be more dangerous than the firft. The
tecoud ley,, which they extraét from the fame
afhes, and which ig rechoped about a third in
firength, when compared with firft, muft be
o1 the fame nature; nor fhould it be ufed without
an addition of pearl-athes, which will corre& it. :
{35:) One general rule is, That the folntion ef
any body in its mefftruum Js equally diffufed
through the whole liguor. The bleachers, de-
pending on this, ufe equal quantities of the top
and bottom of their ley, when once clear and fet-
tled ; taking it for granted, that there is an equal
guantity of falts in equal quantities of the ley. But
ii isa fact, that the ley will be in forhe places much
frronger than the cloth can with fafety bear; and
hence there is a ncceffity for ufing a degree of
caution to avoid mifchief. That general law of
folution muft have. taken its rife from particular
gxperiments, and not from reafoning. )
{36.) Whether a fufficient number of experi-
ments have been tried to afcertain this point, and
to eltablith an undoubted general rule, may very
veafonably indeed be called in queftion. Dr HomEe
fiys, * When I had difcovered that lime makes
part of the diffolved fubftance, and reflected how
ang its groffer parts” will continue fufpended in
woatery thexe appeared fironger reafons for {uf-
p2&ing that this rule, though it may be pretty
veneral does not take place herej at lead it is
worth the purfuit. of experiment. I weighed at
joe bicachfieid a piece of glafs in fome cold ley,
ait=r it liad beén boiled,. flood for two days, and

grains lefs than it had done beforé.
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about the fourth part of it had been ufed. The.
glafs weighed 3 drams 2% z¥¥ins in the ley, and 3.
drams 73 grains in river water. The fame glafs
weighed in the fame ley, when almoft all ufed, 2-
Thig {hows,
that the laft of the ley contained a third more of’
the diffolved body; and, confequcstly, was a
third ftronger than the firlt of the ley.

. {37-) ¢ As this might, perhaps, be awing to a
continuation of the {olution of the falts, 1 repeated
the experiment in a different ways. I took from
the furface fome of the ley, after the falts were
diffolved, and the liquor was become clear. At
the fame time I immerfed a bottle, fizxed to a
long ftick, {o near the bottom, as not to raife the
athes therey -and, by pulling out the cork by a
firing, filled the bottle full of the ley near the bot-
tom. The glals weighed in river-water 3 drams
284 grains; in the ley taken from the furface 3
drams 343 grains; and in the ley taken from the
bottorn 3 drams 314 grains. This experiment
{liows, that the ley at the bottom was; in this cafe,
$ths ftronger than the ley at the furface. -
" {:38.) At other times when I tried the fame
experiment, 1 found no differerice in the fpecific
gravity ; and therefore, I leave it as a quettion yet
doubtfyl, though deferving to be afcerfained by
thofe who have an opportunity of doing it. As
the ley ftands continually on the alhes, there can
be no doubt but what is ufed laft muft be ftrong-
er than the firft. I would therefore recommend,
to general practice, the method ufed by Mr John
Chriftie, who draws off the ley, after it has fettied
into a fecond receptscle, and leaves the alhes bes
hind. By this means it never can turn ltronger;
and he has it in his power to mix the top and bot-
tom, which cannot be done fo long as it ftauds on
the athes.”? - S . .

{35.) Let us inquire how the ley aéts. On this
inquiry'depends almoit the whole theory of bleach-
ing, as its.action on cloth is, at leaft in this coun-
try, abfolutely neceffary. It is found by experi-
ment, that one éffedt leys have on cloth is the di-
minifhing of its weight ; and that their whitening
power is generally in proportion to their weaken-
ing power. Hence arifes a probability, that thefe
leys at by removing fomewhat from the cloth,
and that the lofs of this fubftance is the caule of
whitenefs. ‘This appears ftill plainer, when the
bucking, which lafts from Saturday night to Mon-
day morning, is attended to. }

(40.) Chemifts differ greatly with regard to the
operations of thefe falts; whether they a&t by.al-
tering the external texture of the cloth, or by fe-
parating the mucilaginous parts from the reft, or
by cxtra@ing the oil which is laid up in the cells
of the plant. -The lait is the general opinion, or .
rather conjeCure, for none of them deferves any
better name ; but we may venture to affirm, that
it is fo, without any better title to pre-eminence
than the others have. Alkaline falts diffolve oils,
therefore that thefe falts diffolve the oil of the
cloth, is zll the foundation which this theory has
to reft on; too flight when unfupported by ex-
periment, to be relied on. v

(41.) Dr Home endeavours to fettle this queftion
by the following experiments and obfervations.—
« Wax (fays he) is whiténed by being expofed lt1°

' ' the
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the influence. of the.fun, air, and moifture.”. A
difcovery of the change:made on it.by bleaching,
may throw a light upon the queftion. Six drams

- of wax were fliced down, expofed on a 8. window,
Sept. 10, and watered. That day being clear and
warm, bleached the wax more than all the fol-
lowing, © It feemed to me to whiten quicker,
when it had no water thrown on it than when it
had. Sept.ys, it was very white, and 1 dram 3
grains lighter. . 3% drams of this bleached wax,
and as much of unbleached, taken from the fame
piece; were made into two candles of the fame
length and thicknefs, having cotton wicks of the
{fame kind. The bleached candle burnt 1 hour 33
minutes; the uableached 3 minutes longer. The
former ran down 4 times, the latter never. The
former had an obfcure light and dull fame; the
latter had a clear pleafant one, of a blue colour
at the bottem. The former, when burning, feem-
ed to have its wick thicker, and ity flame nearcr
the wax, than the latter. The former was brittle,
the latter not. '

(42.) ** It plainly appears {rom thefe fadts, that
the unbleached wax was more” inflammable than
the bleached ; and that the latter had loft fo much
of an inflammable fubftance as it had loft in weight ;
and confequently the fybftance loft in bleaching

of wax is the oily part. As I had not an oppor-
tunity of repeating the former experiment, I do
not look on it as entirely conclufive; for it is pol-
fible that fome of the duft, flying about in the air,
might have mixed with the bleached wax, and fo
have rendered it lefs inflammable. Nor do T think
the analogical reafoning from wax to linen with-
out objections, Let us try then if we cannot pro-
cure the fubftance extraéted from the cloth, thow
it to the eye, and examine its different propertics,
The proper place. to find it, is in a ley already
ufed, and fully impregnated with thefe colouzing
particles. : o T
{43.3“ T got in the bleachfield fome ley, which
had been ufed ali that day for boiling coarfe
linen, which was tolerably white, and had been
twice boiled before. ‘There could be no drefling
remaining in thefe webs. No foap had ever touch-
ed that parcel; nor do they mix foap with the
ley ufed ior coarfe cloth. Some of this impreg-
nated ley was evaporated, and left a dark-colour-

ed matter bebind, This fubftance felt oily be-

twixt the fingers, but would not lather in water
as {oap does. It deflagrated with nitre in fufion,
_and aiforded a tin€ture to fpirit of wine. By this
-experiment the falts feem to have an oily inflam-
mable fubftance joined with them. ‘

{44.) © Couid we feparate this colouring fub-
fance from thefe faits, and exhibit’it by itfelf, fo
that it might become the objeét of experiment,
the queftion would be foon decided. Here che-
miflry lends us its affiffance. Whatever has a
ftronger afiinity or attrattion to the fults with which
it is joined, than this fubftance has, muft fut it at
liberly, and make it vifible. Acids attradt alka-
line fait from all other bodies; and therefore will
ferve our purpofe. | -

(45.) * Into a quantity of the impregnated ley
mentioped in. thesformer experiment, 1 poured
in oil of vitriol. Some bubles of oil arofe, an in-
teftine motion was to be perceived, and the liquor
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changed its Colqur from 2 dagk to a turbid white,
It curdled like a folution of f0%p, and a fcum foon
gathered on the furface, about half an inch in
thickuefs, the deepnefs of the liquor not being a-
bove 6 inches. What was below was now pretty
clear, A great deal of the fame matter lay in the
bottom ; aud I obferved that the fubftance on the
furface was precipitated, and fhowed itfelf hea-
vier than water, when the partlcles of air, attach-
ed to it in great plenty, were difpelled by beat,
This fubftance was in colour darker than the cloth
which had been boiled in it, . ' _

46.) % [ procured a confiderable ‘quantity of
it by fkimming it offi When I tried to mixit
with water, it always fell to the bottom, When
dried by the air, it diminifhed very much in its
fize, and turned as black as a coal.  In this ftate
it deflagrated firongly with nitre'in fufion; gave
3 fwong tincture to fpirit of wine; and, when put

on 4 red hot iron, burnt very flowly, as if it con.-

tained a heavy ponderous cil; and left fome earth
behind.

(47:)% From the inflammability of this fubfiance,
its rejeCtipg of water, and difiolving in fpirit of
wine, we difcover its oleaginous nature ; but from
its great {pecific gravity we fee that it differs very
much from the expreffed or cellular oil of vegeta-
bless and yet more from their mucilage. That

it diffolves in fpirit of wine, is not a certain argu--

ment of its differing from exprefied oils; becaufe
thefe when joined to alkaline falts, and recovered
again by acids, become foluble in {pirit of wine.
The quantity of earthy powder left behind after
burning, {hows that it contains many of the folid
particles of the flax. The fubftance extracted
from cloth by alkaline leys appears then to be a
compofition of a heavy oil, and the folid carth

particles of the flax.—In what manner thefe falts
a®, fo as to diffolve the oils, and detach the fo-
lid particles, s uncertain ; but we fee evidently
how much cloth muft be weakened by an impro-

per ufe of them, as we find the folid particles

them{elves are feparated.”

" {48.) That the falts may enter into the body of
the cloth along with the water, it is abfolutely
neceffary that the cloth be dry before bucking;
for they will not enter in fuch quantity if it be
wet, and, by acting too powerfully on the exter-
nal threads, may endanger them. The degree of
heat is a very material circumftance in this ope-
ration. As the action of the falts is always in pro-

portion to the heat, it would appear more proper

to begin with ‘a boiling heat, by which a great
deal of time and labour might be faved. Therea-
fon why this method isnot followed appears fo
be this: If any vegetable, or vegetable fubftance,
is to be foftenéd, and to have its juices extradted,
it is found more proper to give it gentle degrees
of heat at firft, and to advance gradually, than
to plunge it all at once in bolling water. This
laft degree of heat is fo ftrong, that, when appli-
ed at once to a vegetable, it hardens inftead of
foftening its texture. Dried vegetables are im-

mediately put into boiling water by cooks; that .

thefe fubftances may preferve their green colour,
which is only to be done by hindering them from
turning too foft. Boiling water has the fame of-
fedt on animal fubftances; for, if falt beef is put

: intQ
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into it, the water is kept from getting at the falts
from the outfide ofZhe beef being hardened.
{49.) If we confider how much of an oily fub-
france there is in the cloth, efpecially at firft,
which will for fome time keep off the water, and
how the twifting of the threads, and clofenefs of
the texture, hinders the water from penctrating;
we fhail find that, if boiling water were put on it
at once, the cloth might be liable, in feveral parts,
to a dry heat, which would be much worfe than
a wet one. , That the leys have not accefs to all
parts of the cloth at firflt, appears plainly from

this, that when it has lain after the firft b»ucking;‘

tifl ail the leys are wathed out, it is as black, in
fome patts, as when it was fleeped, ‘This muft
be owing to the difcharge of the colouring parti-
cles, from thofe places to which the ley has ac-
cefs, and to their remiaining where it hasnot. It
feems advifeable, then, in the firft bucking or two,
when the cloth is foul, to ufe the ley confiderably
below the beiling point 5 that by this foaking or
maceration, the foulnefs may be entirely difchar-
ged, and the cloth guite opened for the fpeedy
reception of the boiling ley in the buckings which
fucceed. The leys fhould likewife be weakeft in
the firft buckings, becaufe then they act only on
the more external parts ; whereas, when the cloth
is more opened, ‘and the field of action is increa-
fed, the acive powers ought to be {o too. . For
this reafon they are dt the firongeft” after fome
fourings. I R )

(50.) As to the management of the coarfe cloth,
where doilins is fubftituted in place of Jucking,
this fpecies of linen cannot afford the time and
labour neceffgry for the latter operation; and
therefore théy muft undergo a thorter and more
active method. ~As the heat cofitinues longer at
the degree of boiling, the leys ufed to the coarfe
cloth muft be weaker, than thofe ufed to the fine.
There is not fo much danger from. heat in the
coarfe as in the firie cloth, becaufe the former is
of a more open testure, and will allow the'ley to
penefrate more {peedily. In the clofef kinds,
‘however, the firlt application of the falts fhould
be made without a boiling heat being ufed. ’

SecT. IV. OF ALTERNATE WATERING and
Dryine. ’

(51.) WHEN the cloth hag been bucked, it is
carried out to the field, and frequently watered
for the firft fix hours. - For if, during that time,
when it is ftrongly impregnated with falts, it is
allowed to dry, the falts approaching clofer toge-
ther, and affifted by a greater degree of heat, in-
oreafing always in proportion to the drynels of
the cloth, a& with greater force, and deftroy its

very texture. After this, dry fpots are allowed

to appear before it gets any water. In this ftate
it profits moft, as the latter part of the evapora-
tion comes from the more intcrnal parts of the
cloth, -and will carry away moft from thofc parts.
T'he bleaching of the wax, in Pr Home’s experi-
ment (§ 41,) confirms this; for it feemed to whi-
ten moft when the laft particles of water were go-
iay off. - .

(5:-) This continual evaporation from the far-
face of the cloth thows, that the operation carvies

. off fomewhat rcmaining after the formeor proceds
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of bucking. “This appears likewife from a fa&
known to all ‘bleachers, that the upper fide of
cloth, where the evaporation is firongeft, attains
to a greater degree of whitenefs than the under
fide.  Baut it is placed beyond all doubt by the
fadt, that cloth turns much lighter by being ex~
pofed to the influence of the {un, air,-and winds,
ever though the falts have been wathed out of it.

(33-) What is the nature then of this {fubftance 7
As-it appears (§ ao,) that the whitening, in the
operation of bucking, depends on the extra&ing
the heavy oil, and folid particles of the flax; it 18
highly probable, that the effefts of watering, and
expolure to the fun, air, and winds, are produced
by the evaporation of the fame fubftance, joined to
the falts, with which compofite body the cloth is
impregnated, when expoled on the field. That
thefe falts are in a great meafure carried off or de-
firoyed, appears from the cloth being allowed to
dry without any danger, after the evaporation has
gone on for fome time. ¢ If we can fhow (fays
Dr Home) that oils and falts, ‘when joined toge-
ther, are capable of being exhaled, in this man«
ner by the heat of the atmofphere, we fhall re.
duce this queftion to a very great degree of cer-
tainty. Sept. 1o, T expofed in a SW. window
half an oz. of Caftile foap, fliced down and wa-
tered. - Sppt. 14, when well dried, it weighed a-
bout 3 dr. 6 gr. Sept. 22, it weighed 2 dr. 2 gr.
Sept. 24, it weighed 1 dr, 50 gr. It then feemed
a very little whiter; but was much more mucila-
ginous in its tafte, and had no degree of faltnefs
which it had before. '

(54.) % It appears from this experiment, that
foap'is fo volatiie, when watered, and expofed to
air not very warm, that it lofes above half its
weight in 14 days. ‘The {ame muft happen to the
faponaccous {ubftance, formed from the conjunc-
tion’ of the alkaline falts, heavy oil, and earthy par-
ticles of the flax. The whole defign, then, of
this operation, . which by way of pre-eminence
gets the namé of BLEACHING, is to carry off, by
the evapgration of water, whatever has been loo-
fened by the foriper procefs of bucking. )

(55.) Againft this doétrine there may be brought
two objections, feemingly of great weight., It is
a gencral opinion amongft bleachers; that linen

‘whitens quicker in March and April than'in any

other months: but as the evaporation cannot be
fo great at that time as when the fun has a great-

‘er heaty hence the whitening of cloth is not in

proportion to the degree of-evaporation; and
therefore the former cannot be owing to the lat~
ter. This objection vanifhes, when we confider,
that the cloth that comes firft into the bleachfield, .
in the fpring, is clofely attended, having no other
to interfere with it for fome time ; and as it isthe
whiteft, gets, in the after buckings, the firft of
the ley ; while the fecond parcel is often bucked -
with what has been ufed to the firft. Were the
fa&t true, on which the objeétion is founded, this
would be a fufficient anfwer to the objeétion.—
But it appears not to be true, from an obferva- .

tion of Mr John Chriftie, That cloth laid down

in the beginning of June, and finithed in Septem-
ber, takes genevally lefs work, and undergoes
fewer operations, than whaf isfa# down in March
and finifed in June, T

o ’ ‘ “(56.) « The
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1 {56:) ¢ The other obje@ion is, That cloth dries
npch fafter in windy weather than in calm fun-
gfﬁé; but it does not bleach fo faft. This would
feem to thow, that the fun has fome particular
influenge independent on evaporation. In anfwer
1o this objeétion, let it be confidered, that it is
not the evaporation from the furface, but from
the more internal parts, that is of benefit to the
cloth, Now, .this latter evaporation muft be
much fironger in funfhine than in windy weather,
on account of the heat cf the fun, which will
make the cloth more open-; while the coldnefs of
Muindy weather muft {hut it up, fo that the eva-
ation will all be from the furface. Clear fun-
ue, with a very little wind, is obferved to be
the. beft weather for bleaching; a convincing
proof that this reafoning is juft.

{57.) It would feem to follow as a corollary
from this reafoning, that the number of waterings
ihould in general be in preportion to the ftrength
of the ley; for the fironger the ley is, the more

te is to be evaporated ; and the greater the
danger, in cafe the cloth thould be allowed to
dry.. But there is an exception to this general
rule, arifing from the confideration of another cir-
cumftanee, It is obferved, that cloth when brown

dries fooner than when it becomes whiter, arifing.

from the clofenefs and oilinefs which it then has,
not 3llowing the water a free paffage. Perhaps
that colour may retain a greater degree of heat,
and jn that way affift a very little, Cloth, - there-
fore, after the firft buckings, muft be more care-
fully watered than after the laft.

458) .1t follows likewife from this reafoning,
that the foil-of the bleach-field fhould be gravelly
or {andy, that the water may pafs quickly
through jt, and that the heat may be increafed by
the reflection of the foil, for the fuccefs of this o-
peration depends on the mutual aétion of heat and
evaporation. It is likewife necetlary that the wa-
ter fhould be light, foft, and free from mud or
dirt, -which not being able to rife along with the
water, muft remain behind. -When there is much
of this, it hecomes neceffary to rinfe the cloth in
water, -apd then give it a milling, to take out the
dirt elfe it would be fixed in the cloth by the
following bucking, as it is not foluble by the ley.
of59:)¢ This operation has more attributed to
it by the bleachers than it can juftly claim. The
cloth appears, to-the eye, to whiten under thefe
alternate waterings and dryiags ; and thefe natu-
zally get the houour of it, when it more properly
Jeldnps-to the former gperation.. Herz lies the fal.
lacy. Atkaline falts give a very high colour to the
decetions or infufion of vegetables. Thisis pro-
‘bably-ewing to the folution of the oleaginous co-
louring particles of the plant; which particles,
being opéned and feparated by the falts, occupy
a greater {pace, and give a deep colour to the h-
quor. The cloth participates of the liquor and
colour, Hence bleachers always judge of the
goodnefs of the bucking by the deepnefs of its
colour. This rule, in gencral, is good. 1 ob-
‘fixwe that in thofe buckings which continue from
tiie Saturday night to the Monday morning, the
cloth has always the deepeft colour. When that
cloth has been expofed fome hours to the influ-
ence of the air, thefe colouring particles, which
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are but loofely attached to it, are evaporated, and
the linen appears of a brighter colour. This o-
peration does no more than complete what the
former had almoft finithed. Ifits own merit were
thoroughly known, there would be no occafion to
attribute that of another operation to it. Thread,
and open cloaths, fuch as diaper, may be reduced
to a great degree of whitenefs, after one bucking
by it alone. No cloth, as would appear, can at-
tain"to a bright whitenefs without it. .

(60.) ¢ Since the only advantage of watering
is the removal of the faits, and what they have
diffolved, might we not effettuate this by fome
cheaper and more certain method ! for it occupies
many hands ; and muft depend altogether on the
uncertainty of the weather; fo that in the begin- .
ning of the feafon, the bleacher is often obliged

10 repeat his buckings without bleaching.. We

might take out the alkdline falts by acids; but
then the other fubftance would beleft alone in the
cloth, nor would any wafhing 'be ‘able to remove

it. Mill-wafhing appears a more probable me-

thod of taking out beth falts and oifs; and it
would feem that this might in a great meafure

A{upply the place of watering; but upan trizl it

daoes not fucceed.  Two parcels of linen were
maniged equally in every other refpect, excépt in
this, that one was watered, and expofed to the
influence of the air, and the other was only mill-
wathed, This method was followed until they
were fit for fouring, The cloth which had been
mill-wafhied had a remarkable green colour, and
did not recover the bright colour of the picces ma-
naged inthe common way, until it had been treated
Like them for a fortnight.  The green colour was
certainly owing to a precipitation of the fulphure-
ous particles, with which the ley is impregnated,
upon the furface of the cloth; owing to the falts
being wathed off more fpeedily than the fulphur,.
to which they are united in theley. The attach-’
ment betwixt thefe two bodies we know is very’
loofe, and the feparation eafily made. Evapora-
tion then alene is fufficient to carry off thefe ful-
phbureous particles.”” .

SecT. V. QF SOURING.

(61.) TuaT alkaline falts are convertible, by dif-
ferent methods, into abforbent earths,iis a faét
well known in chemiftry. Fregquent folution in
water and evaporation of it again,is one of thefe.
‘The tran{mutation then of -thefe falts, which are

_not volatilifed or.wathed away, muft be conti-

nually going on in the cloth under thefe alternate
waterings and dryings of the former procefs: not:
much indeed after the firft two or three'buckings;
becaufe the falts, not having entered deep into
the cloth, are cafily wafthed of, or evaporated.
But when they penctrate into the very compofi-
tion of the cleth and minuteft fibres, of which

- the firft veflels arc made, they have great difficul-

ty of elcaping again, and muft be more fubje&
to this tran{mutation. But if we confider the

_bleaching afhes as a compofition of lime and alka-

Tine falts, we muft difcover a freth fund for the
depofition of this abforbent earth, The common
cauftic, a compofition of this very kind, 1s foon
converted if expofed ta the open air; into & harm-
lels earthy kind of powder.

(42.) Fre.
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(62.) Frequent buckings and bleachings load
¢ioth with this fubftance. It becomes then necetf-
fary to take it out. No wafling can do that, be-
canfe earth is not foluble in water., Nothing but
acids can remiove it. ‘Thefe are attracted by the
abforbent earth, join themfelves to it, and com-
pofe a kind of neutral imperfe& falt, which is fo-
luble in water, and therefore eafily wathed out of
the cloth. The acid liquors commonly ufed, are
butter-milk, which is reckomed the beft, four
milk, infufion of bran, rye-meal, &c. kept for
fome days till they four. Sour why is thought to
give the cloth a yellow tinge.

" (63.) Before the linen is put in the four, it
thould be dried, that the acid particles may pene-
trate along with the watery, through the whole.
A few hours after it has been there, air-bubbles
arife, the liquor fwells, and a thick fcum is form-
ed 5 manifeft figns of a fermentation. The fol-
lowing experiment, fays Dr Home, thows the de-
gree of heat which attends it. ¢ May 25, I put
a thermometer of Fahrenheit’s into fome buttet
milk, of which the bleachers ‘were compofing
their fours, and which ftood at a vat adjoining to
another, where the milk was the fame, and the
fouring procefs had gone on for two days.  After

the thermometer had been 20 minutes in the but--

‘ter milk, the miercury ftood at 64 degreés. In
the fouring vat it rofe to 68 degrees. An increafe
of four degrees fhows a pretty brifk inteftine
motion.

(64.) “ To what arc all thefe effects owing?
To the acetous fermentation going on in thofe
vegetable liquors, whofe acids, extricating them-
{elves, produce heat, inteffine motion, and -air-
bubbles. As the change is flow, the procefs takes
five or fix days before it is finifhed. During this
time the acid particles are continually uaiting
themfelves to the abforbent earth in the cloth.

- That this fermentation goes on in the fiquor alone,
appears from this confideration, that the fame ef-
fects, wiz. air-bubbles, and fcum, are to be {ecn
in the butter milk alone, The only effect then it

has is, by the fmall degree of heat, and inteftine’

motion, which attend it, to affift the junlion of

the acid and abforbent particles. We fhall pre-
fently fee that this procefs may be carried on to
‘as great advantage, without any fermentation;
4ad therefore it appears net abfolutely neceflary.

(65.) ¢ When thefe abforbent particles are fully
faturated, the remaining acids may unite with,
and have fome fmall effedt in extra&ing the co-
louring particles. This appears from the two fol-
fowing experiments. Sept. 20, a piece of cloth
which had been fteeped, weighing 413 gr. was

Ppat into a half pound of butter milk, whigged,

;md‘wdl fourcd, by a mixture of water, and by
boiling, Dec. 24, when taken out, and wathed
in witer, it appeared a very little whitee, The
minerdl acids, as wiil appear aftérwards, whiten
cloth, even thongh they are very much diluted.
(66:) % Juft before the acetous fermentation is
finithed, the cloth fhould be taken outs otherwife
the {cum will fall dewn and lodge in the cloth,
and the patrefation which then begins will weak-
£nit. Thisappears from the following experi-
aient.  Sept. 14, a piece of cloth weighing 42 gr.
xvas Jaid in butter milk unwhigged. "Novem. 15,
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the milk had a putrefied fimell. The cloth was &
little " whiter, but very tender; and weighed,
when ,,well wathed in~warm water, and dried,
40 gr. - :

_ (67.) Sours made of bran, rye-meal, &c, ought
to be prepared before ufe to fave time. Befidesy
when the water is poured upon the cloth, the
linen Is not in a better fituation than if it had
been taken up wet from the ficld ; and thus the
acid particles cannot penetrate fo-deep. Again,
this method of mixing the bran with the cloth,
may be dttended with fill worfe confequences,
All vegetable fubftances, when much prefled, fall
into the putrefcent, and not the acetous fermen-
tation. ‘This often happens to the bran prefied
betwixt thé different Tayers of the linen, which
muft weaken the cloth. Hence, all fours thould
be prepared before the cloth is freeped in themy
and none of the bran or meal fhould be mixed
with the cloth.

(68.) The fours are ufed firongeft at firft, and
gradually weakened till the cloth hath attained to
its whitenefs, In the firft fourings, there is more
of the earthy matter in the cloth, from the many
‘buckings it has undengorle; than there can be af-
terwards. As the quantity of this matter decrea-
{es, {o fhould the firength of the four.. There i$

- not, however, the leaft danger, at any time, from

too ftrong a four. What is moft wanted in this
operation-is a maore expeditibus and cheap me-
thod of obtaining the fume end. As it takes five
or fix days, it retards the whitening of the cloth
confiderably ; and as bleachers are obliged to fend
for milk to a great diftance, it becomes very dear.
This laft confideration makes them keep it-fo long,
that, when ufed, it can have no good effeét; per-
haps it may have a bad one. )

{69.) One confideration may lead us to fhorten
the time. The fouring procefs is fooner finithed
in warm than in cold weather. Heat quickens
the fermentation, by aiding the inteftine motion.
The vats therefore thould not be buried in the
ground, as they always are, and which keeps
them cold : there thould be pipes along the wall
of the room, to give it that degree of heat which,
on trial; anfwers beft, There are few days in
fummer fo hot as is neceffary ; and the beginning
and end of the feafon are by much too cold. Fhat
this is no ideal fcheme, the following fa& proves.
There are two vats in Salton bleachfield, adjoin«
ing to a partition wall, at the back of which there
is a kitchen fire. In‘thefe vats the fouring pro-
cefs is finifhed in three days, whereas it lafts five
or {ix days in thofe that are placed round the fame
room. .
(7¢.) This improvement, though it fhortens the
time of fouring a very little, yet i$ no remedy
againft the fcarcity and dearnefs of milk fours.
Such a liquor as would ferve our purpofe, muft
be found erther among the vegetable acids, which
have no fiarther fermentation to undergo, or a-
mong the mineral acids. The former are a large
clafs, and contain within themfelves many diffe-
rent fpecies; fuch as the acid juice of feveral
plants, vinegars made of fermented liquors, and
acid falts, called zartars. But there is one objection
againft thefe vegetable acids: they all contain,
along with the acid, a great quantity of oily mat.
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ter, “which would _not fail to difcolour the cloth.
Befides, the demand of the bleachfields would raife
their price too high. But the mineral acids have
‘neither of thefe objedtions. They are exceeding-
Iy cheap; aund contain no oil.

*{71.) % I will freely own (fays Dr Home,)that
at firft I had no great opinion of fuccefs from the
mineral acids, from two reafons; their want of all
fermentation, which I then Jooked on as hecefias
ry; and theit extreme corrofivenefs.  Buf the ex-
perience of two different fumriers, in two diffe-
rent bleachfields, has coyvinced me that they will
gofwer all the purpofes of the milk and bran {ours;
may; in fome refpeds be much preferable to them.
¥ hdve feen many pieces of fine cloth, which had
fio other fours but thofe of vitsicl, and were as
whité and firong as thofe bleached in the com-
mon way. I have cut feveral webs through the
middle, and bleached onehalf with milk and the
other with vitrioly gave both the fame naymber of
operations, and the latter were is white and firong
as the former.”?

{72.) Tke following is the method in which it
has heen hitherto ufed : The proportion of the
oil of vitriol to the water with which it is dituted,
is half an ounce, or at moft three quarters, to a
gallon of water. As the milk fours are diminith-
ed in ftrength, fo cught the vitriol fours. The
whole quantity of the oil of vitriol to' be ufed,
may be firft mixed with a fmall quantity of water,
then added to the whole quantity of water, and
well mixed together. The water thould be milk
warm, by which means the acid particles will pe.
hetrate farther, and operatc fooner. The cloth
thould then be put dry into the liquor; ds this
four performs its tatk much fooner than that com.
pofed of milk and bran, fome, in making the trial,
have been ufed to lay the milk fours 24 hours be-
fore the vitriol. Five haurs will do as much with
this four as five hours with the common fort.
But the cloth can receive no harm by allowing it
to remain for fome days in the four} but rather an
advantage. The cloth is then taken out, well rin-
fed, and mill-wathed in the ordinary way.

{(73.) While the cloth lies in this four, the li-
quor is lefs acid the fecond day than the firft, lefs
the third than the fecond, and fo diminithes by
degrees. At firft it is clear, but by degrees a mu-
cilagineus {ubfance is obferved to Roat in it when
put into a glafs. This foulnefs increafes every
day. This fubftance extradted by the acid is the
fame with what is extracted by the alkaline faltsy
and blunts the acidity of the former, as it does
the' alkalefcency of the latter. Hence the liquor
lofes by degrees its acidity. Bat as the acid falts
do not unite fo equally with oily fubftances as the
alkaline, the liquor is not fo uniformly tinged in
the former as in the latter cafe, and the mucous
fubftance prefents itfelf foating in it

(74.) In the firft fouring, which is the ftrongeft,
the liquor, which was a pretty firong acid before
the cioth was put in, immediately afterwards bew
comes quite vapid; a proof how very foon it pera
forms its tafk. But in the following opcrations,
as the linen advances in whitenels, the acidity
continues much longer; fo that in the laft operi.
tions the liquor Jofes very little of its acidity. ‘This
happens although the firfk buckings after the firft
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fourings are increafed in ftrength, while the fours
are diminlihed. There are two caufes for this.
The textures of the cloth is now.fo opened, that
although the leys are firong, the atkaline faltsand
abforbent earth are eafily wafhed out dind the
oily particles are in a great meafure removed which
heip to blunt the acidity of the liquor.,

{75.) There are two obje&tions, however, againft
the ufe of vitriolic fours. Que is, that the pro«
cefs of fouring with miik ts performed by a fer«
mentation ; and as there is no fermentation in the
vitriol fours, they cannot ferve the purpofe fo well:
the other, that they may hurt the texture of the
cloth. The anfwer to the former sbiedion is very
fhort; that the vitriol fours operate fuccefstully
without a fermentation, as experience thews; and
therefure i them a fermentation is unneceifary.
As to the latter objedtion, that oil of vitriol be.
ing a very corrofive body, will hurt the clothy
that wiil vanith likewife, when it is confidered
how much the vitriol is diluted with water, that
the liquor is not ftronger than vinegay, and that
it may be fafely taken into the human body. In-
deed that it may be fafely ufed much ftronger
than what is neceflary in the bleachfield, appears
from the following experiment with regard to the
ftamping of linch. _

{76.) After the livien is bolled in a ley of afhes,
it is bleached for fome time ;' after which, to make
it receive the colour, it is fteeped in a four of waw
ter and oil of vitriol, about t5 times ftronger than
that made ufe of in the bleachfield ; forto 100 gal~
fons water are added 24 of oil of vitriol. Into
this quantity of liquor, made fo warm as the hand
can juit be held in it, is put 7 pieces, of 28 yardg
exch, The linen remains in it about twé hoursy
and comes out remarkably whitet, The fine cloth
often undergoes this operation twice § rjor is there
any danger if the oil of vitriol is well mixed with
the water, Baot if the two are not well mixe
together, and the vitriolic acid remains in fome
parts udiluted, the cloth will be corroded.

{77.) - The vittiolic fours have various advanta«
ges over thofe of milk. The latter is full of oily
particles, fome of which muft remain in the clothy
but the cafe is worle when the feum ig allowed
to precipitate upon the cleth, The former is
able to neither of thefe objeciions. The commeon
fours haften very faflt to corraption; and if, for
want of proper care, they ever arrive at that ftate,
muft damage the cloth very mach.,  As the milk

-is kept very long, it is often putrid before it id

ufed; and, without alting as a four, has confiders
able bad effeéts, while the wvitriol fours are not
fubjed to putrefadtion at all. Milk fours are very
dear, and often difficult to be got ; thofe of vitriol
are cheap, and may be eafily procured at any time,
The miik takes 5 days to perform its tatk : but
the vitriol fours do it in as many hours nay, per+
haps in as many minutes. Their junétion with
the abforbent particles in the cloth mult be im-
mediate, whenever thefe acid particles enter with
the water.

(78.) An unanfwerable proof, that the fa& is {o,
arifes from the circamftances which happen when
the clothis firlt fteeped in the vitriol foury the eloth
has no fooner imbibed the acid liquor, than it lofes
all acidity, and becomes immediately vapid. Thig

eifvdt
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eifect of vitriol four muft be of great advantage in
the bleachfield, as the bleachers are at prefent
hindered from enjoying the fealon by the tediouf-
nefs of the fouring procefs. The whole round of.
operations takes 7 days, to anfwer which they
muft-have ; parcels, which are often mixing to-
gether, and caufing miftakes. As 3 days at moft
will be fufficient for all the operations when vi-
triol fours are ufed, there needs be no more than
3 parcels. The cloth will be kept a fhorter time
in the bleaching, and arrive {ooner at market,
{79.) Vitriol has alfo another advantage in its
power of whitening cloth., Even in this diluted
ftate, its whitening power is very confiderable.
We have already feen, that it removes the fame
colouring particles which the alkaline leys do.
‘What then remains of it, after the alkaline and
abforbent particles are neutralized in the cloth,
muft aét on thefe colouring particles, and help to
whiten the cloth. That this is really the cafe, ap-
pears from the following fact. A bleacher being
obliged to choefe 20 of the whitelt picces out of
100, he took 20 of the picces which were bleachw
ed with vitriolic acid. On the whole, from both
reafon and experience it appears, that it muit be
for the advantage of our linen manufadturers to’
ufe vitriolic inftead of milk fours.

Sect. VI. Of WasHING, HAND-RUBEING,,
RusBinG BOARDS, STARCHING, Fe.

_ (80.Y Ag-foon as the cloth comes from the foyr-

ing, it fhould be well wafhed in the wathing-mill,
to take off all the acid particles which adhere tor
its furface. All acids decompofe foap, by feparat-
ing alkaline falts and oily parts from each other,
‘Woere this to happen on the furface of the cloth,
the oil would remain y nor would the wafhing-
mill afterwards be able to diveft it of the oily
fubffance. As the liguors, which are genetal-
Iy employed for fouring, are imipregnated with
oily particles, many of thefe muft lodge in
the cloth, and remain, notwithftanding the pre-
ceding milling. It is probable that all the
heavy oils are not evaporated by bleaching.
Hence it is neceflary to apply {oap and warm wa-
ter, which unite with, diffolve, and carry them
off. it is obfervedy that if the cloth, when it is
pretty white, gets too much foap, the following
bleaching is apt to make it yellow; on that ac-
count the foap thould be wrung out.

(81.) It has been doubted, whether it be bet-
ter to ufe hard or foft foap for the cloth, Moeft
bleachers agree, that hard.foap is apt to leave a
ycllownefs in the cloth, and it is faid, that it is dif-
ufed in Holland on that account. As there muft
be a confiderable quantity of fea-falt in the hard,
which is not in the foft foap, and as this.falt ap~
pears prejudicial to cloth, the foft foap ought ces-
tainly to be preferred. .

(82.) In this operation, the management of the
coarsk cloth is very different from that of the
Fing. Inftead of being rubbed with hands, which
would be too expenfive, it is laid on a table, run
over with foap, and then put betweentwo rubbing
b sards, which have ridges or grooves from one
iide to another, like teeth. Thefe boards have
{mall edges to keep in the foap and water, which
fives the cloth.  “They are moved either by hand:
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or by a water-wheel, which is more equal and
cheap. The cloth is either *drawn by degrees
through the boards, by men; or, which is bettery
the fame wheel moves two rollers, with ridge and
groove, fo that the former enters the latter, and
by a gentle motion round their own axis, the
cloth 1s gradually pulled through the boards.
This mill was invented in Ireland above 4o years
ago. The Irifn bleachers ufe it for their fine as
well as coarfe cloths. Thefe rubbing boards were'
difcharged fome years ago in Ireland, by the truf-
tees for the mmanufaétures of that country, being
conviticed from long experience of their badeffects.
But as proper care was not taken to nftruét the
bleachers by degrees in a fafer method, they con-
tinued in the old, made a party, and kept poffef~
fion of the rubbing boards, There were confi~
derable improvements made in them in this coun~
try ; fuch as the addition of the ledges, to keep'
the cloth moift y and of the rollers; which puil
the cloth more gradually than men’s hands. Thefe
improvements were firft made in SarToN bleach-
field. .

(83.) Confiderable objections have been urged,
however, againft thefe rubbing boards. By rub-
bing on fo unequal a furface, the fibrous part of
the cloth is worn, by which it is much weaken-
ed. Thefe boards alfo give the cloth a cottony
furface, fo that it does not long keep clean. They
alfo flatten the threads, and take away all that
roundnefs and firmnefs, which is the diftinguifh«
ing property of cloth bleached in the Dutch me«
thod. For thefe reafons they muft be very pre«
judicial to-fre cloth, and fhould never be ufed in
bleaching it. As they feem to be in fome meafure
neceffary to leffen the expence of bleaching coarfe’
linen, they ought neyer to be ufed above twice,
or thrice at moft. They might be rendered much
more fafe, by lining their infides with fome foft
elaftic fubftance, that will not wear the cloth for
much as the wooden teeth do. Short hair has
been tried in one inftance, and-is found to anfwer
very well, .

{34.) When the coarfe cloth has undergone a
rubbing, it fhould be immediately milled for am
hour, and warm water poured now and then on it
to make it lather. This milling has very good
effes ; for'it clears away all the dirt which the -
rubbing boards have toofened, and which, at the -
next boiling, would have difcoloured the cloths
and befides, it makes the cloth lefs. cottony, and
more firm, than when whitened by rubbing only.

(8s.) Of the lat operation, STARCHING and’
BLUEING, we need fay nothing.in this place, as
there is nothing peculiarly different in the procefs,
from that to which landry women are accuftomed.
¥t often happens that the cloth, when cx'pofed fo
the weather torbe dried after this operation, gets
rain, which undoes all again, and puts the bleach~
er to a new expence. To remedy this inconve-
nience, fome bleachers very propeérly employ 2
dry-houfe, where the cloth may be dried after this
operation, in any kind of weather.

Sier. VIL OF BLEACHING with LIME.

{86.) Tae procefs of bleaching, it is believed,

may be very fafely undertaken with the affiftance

of vruE. "Dr Home has found, by repeated tri}::is,
- tnat
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that alkaline falts added to lime, diminifh its
power of weakening and corroding cloth, in pro-
portion to the quantity of the falts. The compo-
fition, as it is not {o dangerous as lime alone, fo
it is not fo expeditious in whitening. When equal
;parts of each are ufed, the whitening power is
freng,"and the weakening power not very confi-
derable ; fo that they might be ufel with fafety
to bleach cloth, in the proportion of one part of
lime to four of pure alkaline faits. This is agree-

« able to an obfervation made by all bleachers, That
the bleaching falts, when mixed together, aperate
{afer and better, than when ufed feparately. - For
the corrofive power of the Mufcovy, Marcoft,
and Cafhub aihes, is correéted by the pearl athes,
and the whitening quality of thé latter is increafed
‘by that of the former.

(87.) No fubftance is more cauftic when ap-
plied to animal bodies, than alkaline falts and lime
joined together, efpecially when fufed in the fire.
‘But lime alone, or lime-water will preferve animal
matter-in a found ftate. It appearsthen furprifing,
‘that falts and lime fhould be found fo little de-
fiructive of linen cloth, when lime, or lime.water
alone “deftroys it fo remarkably, But chemiftry
affords many fad&ts equally ynaccountable; and
that this is a fad, is evident from many experi-
ments. It has been pratifed with fuceefs and
fafety, by a bleacher, who gives the following ac-
count of his method of employing lime.

(88.) “ Firft, (fays he) I fteep the cloth in warm

- water for 24 hours: then clean it in a warthing
smill, of all the drefling, or foaven, as the vulgar
term it. Afterwards I buck cloth with cow-dung
and water, and bleach it with this for 3 dayss
then clean it agajn, and boil it with 2 ley made of
Cathub athes. A pound to each piece of 18 or 20
yards is fufficient. This I do twice, as no lime
pught to be given to cloth before it is a full third
whitened 3 as it by no means advances the whit-
ening of the cloth, but, on the contrary, protracts
it for, inftead of loofening the oil and dixt in the
cloth, when brown, it rather fixes them'; juft as
when fine cloth is bycked with over-warm leys in
the firft buckings. Lime is by no means fit for
difcharging the oil in the cloth, but for cleaning
it of the dead part, commonly called /prat.

(89.)  The cloth, being cleaned, is laid upon
a dreeper. . It muft not be drier before bucking
with lime, otherwife it will take in more than can
be got out again before the next application : for

.as 1 have obferved already, that lime is only fit
for difcharging the dead part, bucking thus wet
makes it relt on the outfide of the cloth. I take
@ lippy of the fineft and richeft powdered lime
that can be got, of the brighteft white colour, as

r lime does more hurt than good, to 30 pieces
of the above length ; and make a cpld ley of it,
by ttirring and pouring water off the lime, until
all be diffolved but the drois, which is thrown a-
way : then I add a little foap, which makes the
ley have the neareft refemblance to milk that
breaks in boiling, of any thing I can think of : for
this foap blunts the hotnefs of the lime. Then I
take the cloth and dip it in the lime-ley, and that
moment out again, and lay it on a dreeper until
It be bucked: then put it on the field, watering
3t carefully; for if allowed to dry, it is much da-
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maged. This is done always in the morning ; as
it cannot be doneat night, in regard of the hot
quality of the lime, which foon heats the cloth
and tenders it. If a hot fun fhine follows, it has
great effect; for lime is juit like all other materials
for bleaching, that have mwore or lefs effect, ac-
cording as the weather is good or bad.

{90.) “ I take lit up the 2d day after bucking,
and give it a little milling, or hand-rubbing, or
bittling, commonly called #nocking ; and lay it on
the field again, watering it carefully as before.
The effe@ is more vifible the 2d than the firft day.
As all cloth when limed fhiould have a great deal
of work, otherwife more than half the effeét is
loft 5 and not only that, but a great deal of labour
and pains is requifite to take the lime out of the
cloth again ; it muft never be expofed on the Sab.
bath day, but carefully kept wet always while ufed
in this way. Thus bucking for 3 or 4 times at
moft, is fufficient for any cloth except that made
of flax pulled either over-green, or which grows
in a droughty feafoun, or perhaps not fo well heck-
led as it thould be. This fort occafions great
trcuble and expence to the bleacher. But the
mott cffe@ual and expeditious way I ever found
for this kind was, after boiling, totake a little of
the warm ley, and mix a very fmall quantity of
lime with it, and draw the cloth through that as
hot as poflible, and put it on the ficld directly,
watering it carefully. This wili clean it of the
fprat furprifingly. Then I boil it with pear] athes,
and give it the laft boil with foap. ‘

(91.) ¢ There are innumerable miftakes in the
ufe of lime committed by the vulgar, who are ig-
norant of its quality and effe@s. They know only
this in general, that it is a thing which whitens
cloth cheap, and is eafy purchafed; thercfore they
will ufe it. Some of them begin whitening of their
cloth with it, which ] have already obferved to be
wrong, and given reafons far it,  and continue it
until the cloth is bleached ; give it a boil or two at
moft, and then wath it up while the grofs body of
the lime is in the fubftance of the cloth. This makes
limed cloth eafily diftinguithable from unlimed, as
the former has a yellowith colour, and is full of a
powder. Befides, as lime is of a very hot corro-
‘ding nature, it muft by degrees weaken the cloth,
The bad effects of this fubltance do not end here.
When the cloth is put on board, it contrads a
dampnefs, which not only makes it yellow, and
lofe any thing of colour it has, but direétly rots it,
And although it fliould efcape this, which it is
poffible it may, by a quick and {peedy paifagey
yet whenever it is put n any warehoufe, it will
meet with moifture there, efpecially if the winter
feafon fhould come on before it is difpofed or
made ufe of. Thefe I take to be the principal
reafons for fo much compiaint in bleaching with
tuis material.” '

(92.} It is evident, the whole art and fafety in
ufing lime, according to this method, depends on
the junétion of the alkaline falts, during the buck-
ing, to the particles of lime which were on the
furface of the cloth. As bleaching depends cn
the extraction of a certain quantity of phlogiftic
matter from the -cloth, it 1s natural to fuppofe
that it might be accelerated by rendering the alkali
very cauftic, - Thus the falt would be entirely
i Bz freed
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freed from the fixed air, with which in the ufual
experiments of chemifiry it appears to bave a
greater affinity thsn with cil; for foap may be
pertially decompofed by fixed air, nor can it be
prepared withoyt an exceedingly cauftic alkaline
ley. ' '
(93.) In this light the matter has appeared to
fome very eminent chemifis; and Dr Brack
thought 1t of importance fufficient to publith
printed dire@ions to the practical bleacliers how.
to render their aikali fufficiently cauftic with lime,
and at the fame time recover it from the chalky
refiduum with as little lofs as pofiible. This mic-
thod has accordingly been tried ; but does not al-
together anfwer the fanguine expeétations at firft
raifed by the propofal, In the large way of ope-
rating, fixed alkali quits the fixed air to unite with
the oily or gther matter to be extraéted from the
cloth. The only advantage therefore to be gain-
ed by Dr Black’s improvement is, that the action
of the alkali is thus quickened, and fome quantity
of fuel faved; but this is not, by the bleachers,
reckoned an equivalent to the trouble of render-
ing the alkali cauftic, unlefs in places where fuel
is very fearce, ‘ ) T

PART IL
Or Tye NEW METHOD or BLEACHING.

S
INTRODUCTION.

(94,) TuE uf of acins, in bleaching, was for-
merly in a great meafure unaccounted for; but
from the late difcoveries concerning the ufe of de-
phlogifticated fpirit of falt in this art, it appears
probable that they a& by means of the dephlogif-
ticated air they contain. This, however, is not
always the cafe ; for filk isrepdered yeliow by the
action of dephlogifticated air, though rendered
white by the ation of the volatile fulphureous a-
cid, which yadoubtedly contains a portion of this
kind of aiv, though much lefs than the concen-
trated vitriolic acid.  'The nitrous acid, whic
contains a great quantity of dephlogifticated air,
fikewife communicates a yellew colour to filky
and indecd feems very much inclined to produce
this colour upon all the fubftances it touches. At
any rate, its price would be a fufficient objection
againft its ufe in bleaching,
" (95.) The marine acid, more generally known
by the name of fpirit of jaki, in its common ftate,
is faid by M. Berthollet to be ufed with fuccels by
fome bleachers in Frauce, inftead of the vitriolic ;
but fuch expériments as have been made upon it
in’ this country have not anfwered the purpofe.
This new method of bleaching is founded upon
the remarkable property, which' that acid when
dephlogifticated poffeiles, of deftroying vegetable
¢olours 3 and various attemipts haye been made to
introduce It into practice, though in this country
the difficulties of difsdvantages attending it have
prevented it from coming into general ufe, {o that
many of our bleachiers obftinately perfevere in the
o'd method. M. Scheele was the inventor of this
kind of acid but M. Barthollet feems to have
Deen the firt who attempted to apply it to the o=
peration of bleaching.—From a treatife on the
f1iew method of bleaching, which has been lately

B LEACHTITN G,

ParT IIL

publithed in Edinburgh, we have colleéted the
following particulars. ' '

SecTt. 1. ACCOUNT of M. BERTHOLLET’S .

METHOD ¢f BLEACHING.

(96.) M. BerrHoLLET having procured the
dephlogifticated marine acid, in as firong and con«
centrated a ftate as he could, immerfed into it
thread and cloth ; which by that means were con-
fiderably whitened. In a fhort time the liquor
feemed to lofe its frength ; upon which it was
poured off; and more put in its place; and {0 on
until the fubftance immerfed became perfe@ly
white. Thus, however, the procefs was not only
very expenfive, but the fuff’ was confiderably in-
jured ; fometimes even lofing its cohefion altoge-
ther, fo that there was a neceflity for trying fome
other method.

(97.) If. Uling a diluted fpirit, he fucceeded per-

fectly in rendering tlie cloths completely white 3
but by keeping them for fome time, or expofing
them for a little to the action of an alkaline ley,
they became again brown or yellow.
" (¢8.) I1I. Ou confidering the procefs of bleach-
ing in the common method, he found that the ac-
ticn of the fun and air are fubfervient to bleach-
ing only as they prepare the colouring particles
for being diffolved and feparated by alkaline lixi-
via. To inveftigate this fubjec, he examiried the
nature of the dews, both fuch as are precipitated
from the atmofphere and thofe which tranfpire
from vegetables.” Both thefe were found fo froug-
ly impregnated with dephlogifticated air, that
they deftroyed the colour of paper when faintly
tinged with turnfole.. Hence he obferves, that it
is by no means improbable, that the ancient pre-
judices concerning May-dews might have arifen
from fome obfervations analogous to this ; more
efpecially as in that month the tranipiration of
plants is extremely copious.

(99.) IV. By imitating with the dephlogifticated
marine acid and alkaline ley the common procefs
of bleaching, he fucceeded in making a perfect
and permanent white. For this purpofe an alka-
line lixivium was employed alternately with the
dephlogifticated marine acid ; the latter being no
longer ufed in a concentrated ftate.  Thus he a-
voided  both the inconvenience arifing from the
fuffocating fmell of the liquid, and that of its de-
ftroying the texture of the ftuff immerfed in it.

' {100.) V. The cloth is prepared for bleaching in
this manner , by fteeping it 24 hours in water, to
extract the drefling it receives from the weaver:
a'little old ley, which has already loft the greateft
part of iits ftrength in other procefles, may be
ufed with advantage. It is next to be expofed
once or twice to the action of fome good freth al-
kaline ley ; to feparate; by means of this cheaper
liquid, all the colouring matter which it can ex-
tract; and thereby fave the dephlogifticated acid.

(101.) VL The ftuff muft next be carefully “_ra{h-
ed with water, to feparate any remains of the ley
which might adhere to it, and weaken the action
of the liquor. It is then to be difpofed of in
wooden troughs, fo that the dephlogifticated acid
may pafs freely through every part of it; to al
low which, it muft lic quite loofe, without being
tightened or ftrajtened in any part.  All thefe

troughs

7
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 troughs ought to be conftructed entircly of wood
without any iron, as that would eafily be corroded
and ftain the cloth.

(102.) VII. The firlt immerfion in the dephlo-
gilticated acid is to continue 3 hours; after which
the cloth is to be removed, and the liquor wrung
out of it. It muft then be wathed a fecond time
with alkaline ley; which being alfo waihed out,
it is to be again immerfed in dephlogitticated
acid. .

" {103.) VIIL The fecond immerfion in the acid

. is to cor inue only about half an hour; after

which it is to be taken out and wrung as before.
"The fame liquor may ferve for feveral immerfions;
only when it appears to be much exhaufted, it is
o be reftored by an addition of frefh fiquor.

(104.) 1X. After the cloth feems to be fufticient-
1y whitened, excepting only fome few black tireads
and the felvages, it is to be filled with black foap,
and ftrongly rubbed for fome time: after whichit
is to be again wafhed in alkaline ley, and reccive
another imwerfion in the acid liquor,

{ros.) X. It has not yet been determined what
number of immerfions in the acid are neceflary to
whiten linen cloth, though our author fuppofes
from 6 to § to be fufficient for the purpofe. ‘

Secr. I, METHOD of PREPARING t/¢ DEPHLO~
GISTICATED MARINE ACIDj awiih @ DESCRIP-
TION of the APPARATUS, :

(106.) For preparing the dephlogifticated acid,
M. Berthollet recommends fix ounces of black
manganefe finely powdered, 16 ounces of fea-falt
likewife in powder, and 12 ouncces of concentrated
vitriolic acid to be diluted with § ounces of water:
but the quantity of this laft muft be varied accord-
ing to the firength of the acid and the drynefs of
the falt. If the manganefe is impure, its guantity
isto b 1ugmented in proportion to the fuppofed
impuri.y; and it is known whether a fufhcient
quantity has been employed, by a portion remain-
ing behind and retaining its black colour. When
the materi. .s are prepared, the manganefe and
common f{alt, both reduced to fine powder, muft
be mixed accurately together, and put into the
diftilling veflel placed in a fand-bath ; the vitriolic
acid, diluted with water, and allowed to cool, is
then to be poured upon them, and the junctures
exadtly luted. The receiver may be of wood co-
vered in the infide with wax, and of a very large
fize ; for the gas is abforbed in proportion to the
furface of the water it ads upon.

{107.) M. BerTHOLLET deferibes an apparatus,
rather complicated, but of which we have given
a reprefentation in Plare XXXIX. Fig. 1. is an
elevation of the apparatus, in which is reprefent-
ed a reverberatory furnace AB CD, having, on
a line with B, many finall openings ip its circum-
ference, to ferve as chimneys; within which, upen
a fand-bath 4, is placed a matrals 4, the neck of
which ftands out above the furnace, running
through the opening D, which is to be clofed
with clay. The mouth F, of the neck of the
matrafs, is clofed by a cork G, through the mid-
dle of which pafies a tube H, which forms a com~
munication between the infide of the matrafs 4,
and the intermediate vellel K, where it alfo pafles
through a cork I, which clofes one of the three
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openings of that veffel. The corks G and I ought,
to be prepared before-hand, and well fitted to
each end of the tube of communication H, which
is to be {o difpofed that it may be fitted in imme-
diately after the mixture is made in the matrafs.

(108.) ‘The intermediate veficl K is about § part
full of water y into it is plunged the tube of jafety
L, to prevent danger from regurgitation. This
tube ought to be {o high, that the weight of the
water which enters into it, by the preflure of the
gas, may be great enough to caule the gasto pafs
into the pneumatic tub N OP, by the tube of
communication N, which is plunged therein, and
yeaches to the bottom, where it is bent horizon-
tally, fo that the gas may be emitted under the
firft of the three wooden, or (if they can be pro-
cured) ftone warc cavities, or receivers, which
are placed in the infide of the tub, one above the
other. O is a handle which ferves to turn the a-
gitator B, the movement of which facilitates the
combination of the gas with the water, Pisa
{pigot and faucet to draw off the liquor.

(109.) Fig. 2. UPPER PART of ti¢ PNEUMATIC
Tun. Inthis Q R S T are four ftaves which are
thicker than the others, and which project with-
in the tub, where they are holiowed fo as to re-
ceive the ends of two wooden bars UV, which
ferve to keep in their places the cavities or recei-
vers X.

(110.) Fig. 3. SECTION of the TUB. Each ca-
vity X is fo confirufted that it may receive the
gas which is emitted at i from the tube of com-
munication M. The gas, as it comes out, is col-
lected under the lowelt cavity, and increafes in
quantity until it pafles by the funnel Z to that in
the middle, and afterwards to the upper one.—
‘The opening through which the agitator E paffes,
in the centre of each cavity, is in the fhape of a
funnel, and is fo formed as to hinder the gas from
efcaping along the agitator, which is furnithed
with three tran{verfe arms, ¢, ¢, ¢, each being faft-
ened by a wedge d d, dy——e f reprefents one of
thefe arms in a horizontal dire@tion. The bent
tube g b ferves to draw off the atmofpheric air
which is contained under the cavities, after the
tube has been filled with water. To make ufe of
this tube, the bent part is fucceffively introduced
under each cavity, as is fhewn at g3 we muft then
blow into it, at the end 5, till the water in it is
forced out; after which the air contained under
the cavity will immediately make its efcape.

(111.) Fig. 4. APPARATUS for the DISTILLA~
TION of MURIATIC ACID, In this, /reprefents a
retort, which is to be placed in a reverbatory fur-
nace; the mouth of the retort is to be cloféd by
a cork m, having two holes, through onc of which
pafles the tube n, bent at o, and terminating at
the tep ip the form of a funnel p, by means of
which’ the vitrioiic acid is to be introduced into
the retort. The other hole of the cork 2 receives
the end of a tube g, which forms a communica-
tion between the retort and a veflel r ; which vel-
{el has threc openings, and is to be about § part
full of water, into which is to be plunged the tués
of Jafety s, to prevent danger from regurgitation;
the veffel r has a communication with a fecond
veffel #, by means of the tube ¢: the fecond vef~
fel is to be half full of water, and is to have 3
' communie
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gommunication with a 3d fimilar vefiel: this 3d
veffel fhould alfo be provided with a tube of fafe-
ty, and fhould communicate with a 4th.

(r12.) In'the confiru@ion of an apparatus for
this purpofe, it is evident the requifites are, that
the receiver thould not only be capacious but
broad, that the gas, which is very volatile, may
meet with a large furface of water to abforb as
much of it as poffible. It is very improbable,
however, thdt all the gas can be abforbed by a
fingle receiver, let us make it as layge as we will;
or which reafon it will be proper te have feveral
of them connaéted with each other by glafs tubes,
To that what efcapes from one may be abforbed
by another, Thus we are fure of having the wa-
ter fully impregnated with the gas; though we
cannot by any mecans concentrate this liquid like
the mineral acids. oo

(113.) By means of condenfing engines, indecd,
A greater quantity of it might be forced into the
water than it can naturally contain : but this could
anfwer no ufeful purpofc; for the moment that a
bottle containing fuch liquor was opened, the fu-
perfluous gas would fly off, with violence and
danger to the perfon who opened it. The bottleg
themfelves would alfo be liable ta burft on every
{light alteration of temperature in the atmofphere.
It is proper, therefore, not to attempt the prepa-
ration of the liquor, in any great degree of firength ;
though this is indeed attended with a very con:
fiderable inconvenience, viz. the difficulty of tranf-
porting it from the place where it is prepared to
the bleachfield, on account of the great bulk and
weight of it. M. Berthollet propofes to have it
made at the place where the cloth is to be bieach-
ed; and fo ncar that the dephlogifticated fpirit of
falt might be conveyed by fpouts to the troughs
which contain the cloth. This, however, muft
in many cafes be impradicable, unlefs we fup-
pofe the generality of bleachers to bé pofleffed of
a fkill in managing chemical operations, which at
prefent they are not. When fgreat quantities of
liguor are to be brought from diftant places, how-
ever, it muft undoubtedly be a great difcourage:
ment, efpecially if the beft methods, and the
cheapeft alfo, have not been ufed in the prepa-
ration of the acid. ) ’

Sect. IIL. ApvaAnTACES of the NEW METHOR
of BLEACHING.

- (r14.) It would add much to the importance
of this new method of bleaching, if a comparative
eftimate of the expence of that and of the old
mode were fairly laid before the public, and the
preference in thrs refpect appeared juftly due to
the former.,
done; nor even the firft and moft effential frep
towards it taken, viz. the determining how much
ituff a certain quantity of dephlogifticated fpirit
of falt will whiten. From fuch experiments as
have been made on the fiibjedt, it is probable,
that the acid drawn from one pound of falt will
whiten 4 of linen cloth without any addition,—
This may feem a finall expence ; but if we confi-
der the vitriolic acid to be made ufe of, and that
the refiduum is ufelefs, it wonld foon be found
very confiderable. Glauber’s falt may indeed be
prepared from the refiduam of the diftillation;
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This, however, has mot yet been.

ParT I

but fo much of that article is prepared otherwife,
that at prefent the making of 1t is no objedt. M.
Berthollet mentions the feparation of the mineral
alkali from the refiduum ; and fays he has recei.
ved fome inftructions on this head from M. Mor-
vean and others, but conceals them on account
of their being communicated as fecrets.

{115.) To enable the reader to judge for himfelf
of the expence of M. Berthollet’s method we in-
{ert the latter part of his memoir, in which this
part of the fubject is niore particularly confidered.

(116.) “1f (fays he) at prefent, when the oxy-
genated muriatic acid cofts nearly three demiers
(about half an Englifh farthing a quart,) in the pro-
winces which are siot fubject to the GaBELLE, {a
tax no longer exifting in France,) the new method
of bleaching, when properly conduéted, is fre-
quently advantageots notwithftanding this ex-
pence ; it is not to be doubted but that it may be.
come much more fo, by means of thefe cecono-
mical practices which 1 have juft rfientioned. But,
fo long as the preparation of the bleaching liquor
is at all cxpenfive, thure will always be a great ad-
vantage in favour of five cloths ; becanfe, in equal
quantities of furface, they prefent a lefs quantity
of watter, and are bleached much eafier; fo that
an ell, or'a pound of {ine cloath, requires much
lefs liquor than an cll, or a pound of coarfer
cloth. ’ . '

{117.)% But, that the advaniages of this pro-
cefs may be fully enjoyed, it is neceffary to exa-
blith it in a country which is not {ubject to the
tax on falt, called the galelle; for, where falt is
not at a low price, the oxygenated muriatic acid
becomes too expenfive. ‘

{118.) “ Neverthelefs, it is not by the expence
of the new procefs, rigoroufly compared with that

of the ordivary method of bleaching, that.we

muft judge of its advantages, as it is attended
with {fome particular enes which would compen-
fate a fuperior price. Cloths and thread, which
in fome places require many months, may be eas
fily bleached in five or fix days, cven in a large
manufactory ; and the bleaching of a few pieces
only, may, without difficulty, be terminated in
two or three days.  Befides, the new method of
bleaching may be executed in the winter as well
as in the fuminer, only the drying requires more
time.

{119.) % An induftrious countryman, whofe fa-
mily employ their infervals of leifure in fpinning,
is obliged to wait for favourable weather, and per-
haps to fend his thread and cloths to a great dif-
tance, where they remain a long time in bleach~
ing ; or, if his neceffities aré prefling, Le is obli-
ged to {ell them, at a lofs, to fome intermediate
factor, who lays a tax upon his poverty. But, if
the manufa®ories for making oxygenated muria-
tic acid increafe in number fufficiently, thofe who
weave a piece of cloth will be able to bleach it
themfelves, and to enjoy the whole fruit of their
lubour, as foon as it is out of their hands. }

{120.) ¢ The warehoufeman, in a feafon which
is unfavourable to thie ordinary method of bleach-
ing, is not able to fulfil his engagements without
great difficulty : he is obliged to employ a con-
fiderable capital to fill his warehoufe, in the fea~
fon in which the bleaching is exccuted ; he is lil)?-

) . able
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.able to-enter upon fpeculations which might lead
to profit {by his taking advantage of opportuni-
ties which unexpectedly offer themfelves), becaufe

..it would require too much time to bleach the
quantity of cloths which he may want.

(121.) % The confumer will alfo find his advan-
tage, as there will not only, in the end, refult
fome diminution in the price of cloths and thread,
“but the new bleaching, when properly executed,
diminithes the original ftrength of flax and hemp
much lefs than the long and often repeated ope-
rations of common bleaching. It even appears,

.. by gire experiments of M. DEcrO1sILLE, that the
- ogygenated muriatic acid, by contradting the pores
“ef cotton, gives it more folidity, and alfe commu-
‘micates to it the property of taking more brilliant
eolours,

(122.) % As the cloths are lefs worn, an appa-
vent difagdvantage arifes, in the eyes of fome deal-
ers, from the new method; which is, that they
do not appear fo fine as cloths of the fame quality

“bleached inr the common manner. M. Boxjour
has even been obliged to contrive methods of
wearing the cloths, which have been bleached in
the manufaCtory which he diredts. It is evident
that fuch methods are not difficult to be found;
but thofe who are willing to give up thisapparent
finenefs, will, of courfe, have their cloths of great-
er firength.

(123.) % Befides, may not thofe vaft meadows,
which in very fertile countries are taken up with
claths (which it is neceffary to keep fpread over
them all the fine weather), be gained for the pur-
pofes of agriculture, to which they are now al-
moft-loft :

(124.)% If T do not deceive myfelf, the procefs
which I have defcribed ought to be diftinguifhed
from thofe . which merely contribute to the pro-
grels of the arts ; it deferves to be warmly patron-
ized by thofe whofe duty it is to watch over the
public profperity, as, befides its advantage to
commerce, it may directly contribate to improve
the country, which, being the primary fource of

" our riches, hasthe ftrongeft claim to our attention.

{125.) I fhall now proceed to defcsibe fome
other ufes, i’ which the oxygenated muriatic acid
may be employed. It appears that it may be fuc-
cefsfully made ufe of to deftroy the madder ground
of printed cloths. When thefe cloths are printed
with different corrofives, they are pafled through
the madder bath, where the defigns take different

. fhades, according to the nature of the corrofives,
. +but at the fame time the ground of thefe cloths
takes: the colour of the madder: this colour,
which is much lefs permanent than that which has
been fixed by the corrofives, it is neceflary to de-
ftroy by meaus of cow-dung and bran, and by long
expofure in the fields. hen T firft tried, inftead
of thefe means, to ufe the oxygenated muriatic a-
cid, I found that the colours, which ought to be
preferved, were themfelves much injared.

(126.) “ But Mr Henry, of Manchefter, an able
chemift, found that mild alkalis, either vegetable
or mineral, prevented this lad effeét of the liquor,
and he has f{ince that time ufed it with fuccefs ; 1
am not acquainted with the particulars of the me-
thod which he'follows, M. Decroifiile wrote to
me, nearly about the fame time, that he had made
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the fame obfervation, and I foon after was con
vinced of the truth of it, by making ufe of the pro<
cefs which I deferibed when fpeaking of the Ja«
velle ley, namely, by weakening, with a great deal
of water, the liquor thereby obtained. M. Ober-
kampf, to whom I communicated this procefsy
and who neglects nothing which may contribute
to the perfeGion of his excellent manufa&ory at
Jouy, immediately began to make fome trials,
which he has lately continued with M. RovEr,
and which promife to be fuccefsful, except with
refpe to colours in which iron has been employ-
ed; for, thofe are weakened; the reds, on the
contrary, become brighter than by the ordinary
procefs; but my knowledge of this art is not yet
{ufficiently perfect to enable me to be more partis
cular.

(127.) M. Berthollet adds, in a note, ““ It ap~
pears from what I have juft learnt from Mr Tay«
LOR, a celebrated manufadturer at Manchetter,
where they begin to make ufe of the new method,
that there is not always a neceflity for adding ale
kalito the exygenated muriatic acid; and that the
colours which contain iron are not always weak-
ened. Thefe different effects probably depend
upon the various methods ufed iff printing the
cloths.” . i

(¥28.) ¢ In the trials made at Jouy, the expenca
has been greater than thatof the ordinary procefs;
on account of the price of falt ; this is a great dif-
advantage to manufattories of printed cloths efta-
blithed in ceuntries fubje to a tax on falt.”

(129.) As to the preparation of mineral alkali,
fome celebrated chemifts have afferted that the
calces of lead, or lead itfelf, will decompofe fea-
falt, and thus afford an.eafy method of procuring
it. On this principle indeed attempts have been
made to procure it, but hitherto without fuccefs g
and from fuch cxperiments as we have made, it
feems to be totaliy impra&icable. The method
of decomapofing Glauber’s falt and other vitriolic
falts by means of charcoal, is perhaps the gnly one
that feems to promife fuccefs. - Thedifficulty here
is, that the faltis converted into an bepar fulphuris,
which cannot be decompounded but by means of
an acid. : '

¢130.) A trial has been lately made of applying
Jorrel for this purpofe, and not without a proéx:&
of fuccefs. The particulars hitherto difcovered -
concerning this method are, 1. Sea-falt yields ene
half its weight of pure alkali. 2. From z0 to 25
pounds of frefh forrel leaves are to be ufed for e-
very pound of fea-falt. 3. The plantis eafily cul-
tivated, yields three crops annually if properly
managed, and is fuperior in acidity in its cultiva-

ed ftate to the wild forrel. The above calcula-
tion was made with wild forrel. 4. An acre of

ground will produce as much forrel as is fufficient
for making from a ton to a ton and a half of al-

kali. It will not thrive except in moilt ground.

(131.) From thefe particulars i§ is probable, that
by combining the procefs of making dephlogifti-
cated fpirit of falt with that of preparing the mi-
neral atkali, bleaching might be performed at an
eafier and cheapes rate than has yet been done;
though even here there is fome doubt, that with-
out an encouragement from government, by ta-
king off the duties from falt and fulphur uid ‘ia

the
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the different operations, a project of this kind
might mifcarry, to the great detriment of the idi-
vidual who thould attempt it.

(132.) On the whole, the principal objetions to
the new method of bleaching are, that little cr
none of the alkali commonly ufed can be faved.
The air alfo and light of the fun, which in the
common way is had for nothing, muft in the new
way be bought at a certain price. The only advan-
tage therefore is, that in the new method, a con-
fiderable portion of time is faved. Hence it is im-
poffible to make an exa& comparative calculation
of the expence of both methods, without cftima-
ting how much labour is faved in the new way. If
the price of the labour faved exceeds that of the
dephlogifticated fpirit of fult, there is no doubt
that the ufe of it will be attended with profit, but
not otherwife. It is afferted by M. Berthollet,
that in the new way of bleaching, the texture of
the cloth is lefs hurt than in the old one: this too
muft be reckoned an advantage: though by the
bleachers, and indeed by the public in general, it
will probably be overlooked, unlels they are in«
duced by the cheapnzfs to prefer the new to the
old procefs,

(133.) The following important particulars have

been publithed by M. Berthollet in the Annales de
Chimisy, in addition to what he had before ad-
winced.
-1i{134.) % It was always my intention (fays he),
when I publithed the defcription of the method of
bleaching by means of the muriatic acid, to com-
munmnicate to the public every ufeful remark I could
add to it, whether they arife from my own ob-
{ervations, or from thofe of my correfpondents,
provided the latter were not made known to me
under the tie of fecrecy ; for, it is natural that
thole who devote them{elves to the practice of a-
ny particular art, fhould wifh to keep fecret thofe
improvements which they may fucceed in making;
and there is no kind of property which ought to
be more refpected, than thofe difcoveries which
arife from induftry.

(175.)“ M. WerTER has found it of advantage
to finith the procefs of bleaching, by cxpofing the
‘cloths and thread on the field for 3 or 4 days, du-
ring which they fhould be fometimes wetted, and

afterwards wathed in pure water. He thinks that -

tnis expofition is abfolutely necefiary, in order to
tuke away a yellow tinge, which they are apt to
retain, but he obferves that cotton does nct want
this operation,

{136 ) * Others, however, have bleached to the
entire fatisfattion of the dealers, without this ex-
polition, and I have convinced myfelf, by many
experiments,- that linen may be brought to the
moft perfett whitenefs without it ; neverthelefs,
when thread or cloth is prefled together in any
parts, during the procels (which, when a large
quantity is bleached at the fame time, it is very
difficult to avoic'y thofe parts are apt to preferve
a yellow tinge, wich it would perhaps require fe-
veral operations to efface equally throughout ; thefe
repeated operations would increafe the charge, and
tend to weaken the texture of tue linen; whereas
a thort expoiition on the ficld entirely takes away
that tinge. This practice, thereiore, feems to me
proper to be adopted with refpet to linenj it re-
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quires but a fmall extent of ground, and it occa’

"fions but a fmall lois of time.

(137.) % M. DECROISILLE, whofe eftablifhment
at Rouen is in full vigour, has made many advan<
tageous alterations in the procefs§ as indeed might
be expected from the attention of fo able a che-
mift. I have his permiffion to publifh the follow-
ing extra&t from one of his letters. ¢ We bleach
¢ here, at about the fame price as other bleachersy
¢ coarfe cotton cloths, fine linen for {lirts, ftock-
¢ ings, caps, &c. of thread and cotton. I Aatter
¢ myfelf, that I have improved upon your difco
¢ yery : my great recipient, in the diftilling appas
¢ ratus, is of a kind entirely new; [ have no wood
‘in any part of it, and each &f my diftilling mat-
¢ rafles contains 6olb. of vitriol ackl!, &c. I have
¢ alfo left off ufing wood for thofe veflels in which
¢ the fuhjeéts to be bleached are plunged; and the
¢ whitenefs of our goods i3 now efieemed to be {u-
¢ perior to that produced by the Englith before
¢ your difcovery. Cotten yarn bleached by your
¢ procefs takes, very advantageoully, the red dye
¢ called the Turkey red; as, by means of that pro-
¢ cefs, about one third of the ufual labour is Ipa-
¢ red 3 lefs oil is required in the preparation; and
¢ your ley, employed in certain ftages of the ope-
¢ ration, in concurrence with the other ingredi-
¢ ents, produces a much more beautiful colour.
¢ Your difcovery will be particularly ufeful to our
¢ city, many merchants finding it worth while to
¢ give us dyed cloths to have their colours difchar-
“ ged 3 no colour refifts, and we return them their
¢ cloths as found and as avhite as if they had never
¢ been dyed or printed.

(138.) * The making ufe, inftead of wood (for
the pneumatic tub, and troughs), of a matter
which is not acted upon by the liquer, is certain~
ly of great advantage to the fuccefs of this method
of bleaching ; as, by that means, we not only a-
void the lofs of that portion of the liquor, which
exerts its action upon the wood, but we alfo fave
expence in repairing the veffels, which are very
foon worn out. »

(139.) “ I have faid that the cloths, when taken
out of the water acidulated with vitriolic acid,
ought to be plunged into common water ; but that
precaution is not fufficient, they muft be plunged
mto a weak cauftic ley, moderately warm, and
kept in it during fome minutes.

(140.) “ When the liquor is immediately drawn
off into the troughs, as I dire&ted, we muft take
care that it is firft well ftirred with the agitatory
otherwife, that which is at the bottom of the tub,
and is moft faturated with acid, would firft run
off, and would at too ftrongly upon the cloths.
We may, indeed, omit the ufe of the agitator, by
drawing off only half, or three quarters, of the li-
quor, which muft afterwards be mixed with a pro-
per quantity of water, according to the propor-
tions I have pointed out; and the reft of the li-

uor, which is but weakly impregnated, may
?érve, with an additional quantity of water, for a-
nother diftillation.

(r41.) “ Many perfons have attempted to exe-
cut this procefs without having any knowledge
of chemiftry, and without attending to the quali-
ty of the thread and cloth they meant to bleach;
and it either did not fucceed with them, or the

expence
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expence of it, according to their calculation, was

too great. ’ :

- (142.) “ No one muft flatter himf{elf that he can
execute this procefs, fimple as it is, unlefs he is
guided at firft by fome perfon who is accuftomed
to the operations of chemiftry. Refpe&ing the
expences of the procefs, I think it right to be
more particular§ we muft not expeé a decreafe,
or even an equality of expence (in comparifon with
the common method), except in bleaching fine
cloths, unlefs we are acquainted with a good pro-
cefs for extracting the mineral alkali from the re=
fidue. of the diftillations; and, withaut this ad-
vantage, we ought not to undertake to bleach the

« coarfer kinds of cloth, except in thofe cafes where
the quicknefs of the operation, the power of exes

cuting it in all places and feafons, and the dimi-
nution of the capital required in the linen trade,
may gompenfate for the increafe of expence.

(143.) ¢ It is impofiible to eftablith data upon
which to determine in every particular cafe, but [
would advife thofe who are interefted in this fubs .
je&, to begin by trials upon a fmall fcale; and,
from them, to form fair calculations, without feek<
ing to Hatter themfelves ; on the other hand, they
muft not be led aftray by thofe loffes to which e~
very one is liable, before he becomes familiarized
with the management of the procefs; it is, hows
ever not very expenfive to follow, for a certain
time, fuch opetations on a fmall fcale as may lead
us afterwards to undertake, with advantage, o«
thers on a large one.”



